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(54) MECHANICAL DIRECTION CHANGE STRUCTURE FOR SWIMMING POOL CLEANER, AND 
SWIMMING POOL CLEANER

(57) The present disclosure provides a mechanical
direction change structure for a pool cleaner, and a pool
cleaner. The mechanical direction change structure in-
cludes a rotating element, at least one stopping device,
and at least one swinging element, where the rotating
element includes a water inlet, a middle flow channel,
and a rotating water outlet that are sequentially commu-
nicated for water to flow through; the rotating element is
rotatable around a rotation axis and provided on a pool
cleaner body; the stopping device is rotatable relative to
the pool cleaner body; the swinging element is swingable
around a swinging axis; when a pool cleaner is moving,
the stopping device abuts with the swinging element, and
the rotating water outlet is positioned in a first propelling
direction; and when the pool cleaner is obstructed, the
stopping device detaches from the swinging element,
and the rotating water outlet rotates towards a second
propelling direction. The embodiment of the present dis-
closure has the following beneficial effects. The embod-
iment of the present disclosure achieves stable abutment
and detachment, avoids excessive energy consumption
when the swinging element rotates relative to the pool
cleaner body, and facilitates the pool cleaner to move
along the desired path.
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Description

[0001] The present disclosure claims priority to Chi-
nese Patent Application 2022109224197 filed on August
2, 2022.

TECHNICAL FIELD

[0002] The present disclosure belongs to the technical
field of pool cleaning, and in particular relates to a me-
chanical direction change structure for a pool cleaner,
and a pool cleaner.

BACKGROUND

[0003] When a pool cleaner encounters a wall or an
obstacle during a cleaning process in the pool, it needs
to change its direction. The existing automatic pool clean-
ers generally adopt the following turnaround control
mechanisms.

1. Fixed turnaround time

[0004] The turnaround time (traveling from one side of
the pool wall to the opposite side) is controlled through
electrical means (writing a fixed turnaround time in the
control program of the pool cleaner controller) or me-
chanical means (as described in Chinese Patent Appli-
cation CN102828625B), and the turnaround time is fixed
once set. The fixed turnaround time mechanism has at
least the following issues. The fixed turnaround time in-
evitably requires a constant moving speed and direction.
However, the moving speed and direction are inevitably
affected in case of an obstacle or turbulence (such as
one caused by the filler, water outlet, or swimmers), lead-
ing to premature turnaround, delayed turnaround, and
even failure to turnaround due to the obstruction of pool
wall. In addition, the fixed turnaround control mechanism
cannot recognize whether the pool cleaner encounters
a wall or an obstacle and make the pool cleaner return
or turn. Once the pool cleaner encounters a wall or an
obstacle, the pool cleaner must wait until the set time
cycle ends before it turns, resulting in significant efficien-
cy loss.

2. The use of the sensor to detect pool wall/obstacle

[0005] In order to address the problems of the fixed
turnaround time mechanism, some pool cleaners in the
prior art use an electronic component for wall detection.
They rely on the sensitivity of the electronic component,
have high requirements for the working environment,
have low detection reliability, and involve a lot of compu-
tational work in the transmission and processing of sens-
ing signals. In addition, there are high performance re-
quirements on the pool cleaner controller, high power
consumption, significant impact from the underwater en-
vironment, complex structure, and high cost.

3. Abutment/detachment between a swinging element 
restored after being blocked (by a pool wall/obstacle) and 
a stopping element

[0006] In order to address the problems of the above
sensor, prior art provides a wall-touching mechanical di-
rection change mechanism. The direction change control
of the wall-touching mechanical direction change mech-
anism does not use any sensors. Driven by a rotating
element, a resistance plate intermittently abuts with/de-
taches from a stopping element. The abutment causes
the pool cleaner to move, and the detachment causes
the pool cleaner to change its direction. To ensure a
large-volume buoyancy-based resistance plate, espe-
cially for a large-volume end far from the swinging axis
of itself, the large-volume resistance plate rotates with
the rotating element. However, the resistance plate is
prone to detaching from the stopping element in case of
an excessive swinging angle. Meanwhile, the rotation of
the swinging plate with the rotating element results in a
large resistance, which increases energy consumption,
and especially reduces endurance of the power supply
that uses a battery. Besides, when the large-volume
swinging plate rotates, it is subjected to a significant water
reaction torque, which seriously affects the rotational
connection between the rotating element and the shell
of the pool cleaner. The significant torque can also in-
crease the uncertainty in the moving direction, thereby
hindering path planning.

SUMMARY

[0007] The present disclosure aims to solve the prob-
lems of three direction change mechanisms, namely the
fixed turnaround time, the pool wall detection sensor, and
the abutment/detachment between the swinging element
restored after being blocked (by a pool wall/obstacle) and
the stopping element. For this purpose, a first aspect of
the present disclosure provides a mechanical direction
change structure for a pool cleaner, including:

a rotating element, including a water inlet, a middle
flow channel, and a rotating water outlet that are se-
quentially communicated for water to flow through,
where the rotating element is rotatable around a ro-
tation axis and provided on a pool cleaner body;
at least one stopping device, rotatable relative to the
pool cleaner body; and
at least one swinging element, swingable around a
swinging axis and provided on the pool cleaner body;
where, when the pool cleaner is moving, the stopping
device abuts with the swinging element, and the ro-
tating water outlet is positioned in a first propelling
direction; and
when the pool cleaner is obstructed, the stopping
device detaches from the swinging element, and the
rotating water outlet rotates towards a second pro-
pelling direction.

1 2 
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[0008] Further, when the pool cleaner is obstructed,

the rotating element rotates to a position where an-
other stopping device abuts with the swinging ele-
ment; or
the rotating element rotates to a position where the
stopping device abuts with another swinging ele-
ment.

[0009] Further, when the pool cleaner is obstructed,
the stopping device is able to overcome the abutment
with the swinging element, due to a rotational force of
the rotating element.
[0010] Further, the stopping device is fixed to the ro-
tating element or formed on the rotating element.
[0011] Further, in a stationary state underwater, the
swinging element is able to be restored to remain vertical.
[0012] Further, the swinging element is restored by a
buoyancy.
[0013] Further, the swinging element is restored by a
counterweight fixed below the swinging axis.
[0014] Further, the swinging element is provided with
an end with a density less than a density of water; and/or,
the swinging element is provided with a hollow end.
[0015] Further, an elastic restoring element is provided
between the swinging element and the pool cleaner body.
[0016] Further, when the pool cleaner is obstructed,
the rotating element drives the stopping device to rotate,
making the swinging element swing an angle towards an
obstructed side and detach from the stopping device,
such that:

as the rotating element rotates, another stopping de-
vice abuts with the swinging element; or
as the rotating element rotates, the stopping device
abuts with another swinging element; and
the rotating water outlet points towards the second
propelling direction.

[0017] Further, the swinging element is able to be
blocked by the stopping device; and
a rotational torque of the rotating element is greater than
a restoring torque of the swinging element, such that the
rotating element is able to overcome the blocking of the
swinging element, causing a part of the swinging element
located above the swinging axis to swing towards the
obstructed side.
[0018] Further, when the pool cleaner is obstructed,
the rotating element rotates to a position where another
stopping device abuts with the swinging element; and
there are two stopping devices; the two stopping devices
are symmetrically distributed on opposite sides of the
rotation axis and are fixed to the rotating element; and
alternatively, the two stopping devices are integrally
formed.
[0019] Further, there is one swinging element; and an
angle between the swinging axis and the first propelling
direction and an angle between the swinging axis and

the second propelling direction are close to 90°.
[0020] Further, the swinging element extends radially
along the swinging axis to form a swinging portion and
extends along the swinging axis to form an abutting as-
sembly; the swinging portion is located above the swing-
ing axis, and the abutting assembly is located on a side
facing the stopping device; and the abutting assembly is
able to abut with the stopping device.
[0021] Further, the two stopping devices each include
a first stopping element and a second stopping element
that are arranged above and below; and the first stopping
element and the second stopping element maintain a
clearance in a direction of the rotation axis for the stop-
ping device to pass through;

the abutting assembly is provided with a first abutting
portion for abutting with the first stopping element
and a second abutting portion for abutting with the
second stopping element;
when the pool cleaner is moving, the first abutting
portion abuts with the first stopping element; and
the second abutting portion abuts with the second
stopping element.

[0022] Further, the first abutting portion faces an op-
posite direction of a rotation direction of the rotating ele-
ment, and a side of the first stopping element facing the
rotation direction of the rotating element forms an upper
stopping surface that abuts with the first abutting portion.
[0023] Further, the second abutting portion faces the
opposite direction of the rotation direction of the rotating
element, and a side of the second stopping element fac-
ing the rotation direction of the rotating element forms a
lower stopping surface that abuts with a lower abutting
plane.
[0024] Further, the first abutting portion, the upper
stopping surface, the second abutting portion, and the
lower stopping surface are all flat.
[0025] Further, during restoration, an angle between
the first abutting portion and a plane where a traveling
wheel is located is equal to an angle between the second
abutting portion and the plane where the traveling wheel
is located.
[0026] Further, a free end of the swinging portion is a
flat structure that extends along a surface vertical to a
moving direction.
[0027] Further, the mechanical direction change struc-
ture further includes a top shell; the top shell is located
outside the rotating element and forms a diversion cham-
ber; the top shell is provided with water outlets that are
communicated with the diversion chamber; the water out-
lets are respectively located in propelling directions point-
ed at by the rotating water outlet; and the swinging axis
does not coincide with a connecting line between any
water outlets.
[0028] Further, there are three or more water outlets;
and the traveling wheel of the pool cleaner is a universal
wheel.
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[0029] Further, there are two water outlets symmetri-
cally arranged on two sides of the rotation axis.
[0030] Further, the water outlets extend in a direction
vertical to the rotation axis.
[0031] Further, the swinging axis is parallel or approx-
imately parallel to an axis of the traveling wheel of the
pool cleaner.
[0032] Further, the top shell is provided with a mount-
ing hole; and the rotating element passes through the
mounting hole and is fixed to the stopping device.
[0033] Further, a bearing is provided in the mounting
hole; and the rotating element and/or the stopping device
are rotatably provided on the top shell through the bear-
ing.
[0034] Further, the mechanical direction change struc-
ture further includes a power assembly for causing the
water to flow.
[0035] Further, an impeller provided in the flow channel
is a centrifugal impeller; and an axis of the impeller is
coaxial with a direction of the water inlet of the flow chan-
nel.
[0036] Further, the flow channel is a snail shell struc-
ture.
[0037] A second aspect of the present disclosure pro-
vides a pool cleaner, including:

the mechanical direction change structure according
to any one of the above paragraphs;
a main water inlet, a main flow channel, and a main
water outlet that are sequentially communicated,
where the main water outlet is communicated with
the water inlet;
the power assembly, configured to cause the water
to flow sequentially along the main water inlet, the
main flow channel, the main water outlet, the water
inlet, the water channel, and the rotating water outlet;
and
a filter structure, provided between the main flow
channel and the water inlet to block and store a dirt
in the water.

[0038] Further, when the pool cleaner is obstructed,
the pool cleaner comes to a standstill or decelerates to
a speed close to 0.
[0039] The present disclosure achieves the following
beneficial effects:
When the pool cleaner is moving, the swinging element
is subjected to the combined action of the water resist-
ance and the rotational force of the rotating element, and
the stopping device abuts with the swinging element. The
stopping device and the rotating element stop rotating
around the rotation axis. The rotating water outlet formed
on the rotating element is positioned in the first propelling
direction. The pool cleaner is driven by the reaction force
of the water flow from the rotating water outlet, and moves
in the first direction.
[0040] When the pool cleaner is obstructed, the water
resistance on the swinging element decreases to less

than the rotational force, causing the stopping device and
the swinging element to overcome the abutment state.
Under these unequal forces, the stopping device detach-
es from the swinging element and rotates due to the ro-
tational force. The stopping device rotates until the rotat-
ing water outlet points towards the second propelling di-
rection, and the stopping device is repositioned. Under
the reaction force of the water flow from the rotating water
outlet, the pool cleaner moves in the second direction,
thereby achieving the direction change purpose.
[0041] The direction change logic is as follows. When
the pool cleaner is obstructed, its traveling speed de-
creases, and the water resistance on the swinging ele-
ment decreases to less than the rotational force of the
rotating element. The abutment state (force balance) is
disrupted, and the stopping device and the swinging el-
ement overcome the abutment state. The abutment/de-
tachment is completely triggered by the obstruction con-
dition. The release of the abutment is triggered only when
the speed of the pool cleaner decreases to reach the
above condition (the water resistance on the swinging
element is less than the rotational force of the rotating
element), thereby achieving reliable direction change.
[0042] Based on the above direction change logic, the
swinging element can only swing relative to the pool
cleaner body. Thus, the swinging element can reliably
abut with the stopping device, avoiding them from de-
taching during abutment. The design avoids an exces-
sive water resistance on the swinging element rotating
relative to the pool cleaner body. An excessive resistance
will consume too much energy (especially reduce the en-
durance when a battery serves as a source of energy).
In addition, the design avoids an excessive water reac-
tion torque, thereby avoiding affecting the rotational con-
nection with the pool cleaner body. The design also
avoids the eccentric effect of an excessive torque chang-
ing with the rotation position. The change will cause un-
certainty in the moving direction of the pool cleaner, mak-
ing the pool cleaner unable to travel along the desired
path. In the present disclosure, the swinging element
swings rather than rotates relative to the pool cleaner
body, and its eccentric configuration enables the control-
lable eccentric effect on the pool cleaner (the circumfer-
ential position of the swinging axis is fixed, and the ec-
centric effect always points towards the swinging axis.
To offset or partially offset the eccentric effect, a coun-
terweight can be added to a fixed position on the other
side of the eccentricity to balance or partially balance the
eccentric effect. Obviously, the swinging element can ro-
tate relative to the pool cleaner body, as the direction of
the eccentric effect is uncertain, so it is not realistic to
compensate for it). The impact of the eccentric effect on
the moving direction of the pool cleaner is relatively fixed,
making it easy for the pool cleaner to travel along the
desired (planned) path.
[0043] The present disclosure avoids the following
problems existing in the prior art. The fixed turnaround
time mechanism cannot achieve a flexible direction
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change when an obstacle appears. The sensor, electron-
ic control component, and control program face the risk
of failure due to errors. When the swinging element ro-
tates relative to the pool cleaner body, it cannot achieve
the desired stable abutment state, causing problems
such as easy detachment, high energy consumption, and
inability to move along the desired path.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

FIG. 1 is a three-dimensional structural diagram of
a pool cleaner from a first perspective according to
an embodiment;
FIG. 2 is a three-dimensional structural diagram of
the pool cleaner, shown in FIG. 1, from a second
perspective, where a main water inlet is shown;
FIG. 3 is a top view of the pool cleaner shown in FIG.
1;
FIG. 4 is a sectional view along A-A shown in FIG. 3;
FIG. C1-1 shows that the pool cleaner is stationary
on a cleaning surface and a rotating element has not
started to rotate, where a swinging element is in a
restored state, and a stopping device detaches from
the swinging element, allowing the rotating element
to rotate freely; FIG. C1-2 is a top view of FIG. C1-1;
and FIG. C 1 -3 is a sectional view along A-A shown
in FIG. C2-1;
FIG. C2-1 shows that the rotating element rotates
until the start of a pre-swinging (triggered by the first
stopping element) action, where the swinging ele-
ment is in the restored state; FIG. C2-2 is a top view
of FIG. C2-1; and FIG. C2-3 is a sectional view along
A-A shown in FIG. C2-2;
FIG. C3-1 shows that the rotating element rotates
until the end of the pre-swinging (triggered by the
first stopping element) action, where the pre-swing-
ing action of the swinging element (in a rotation di-
rection of the rotating element) an angle ends; FIG.
C3-2 is a top view of FIG. C3-1; and FIG. C3-3 is a
sectional view along A-A shown in FIG. C2-2;
FIG. C4-1 shows that the rotating element rotates
until the start of the abutment between a second
stopping element and the swinging element, where
the swinging element is restored a small angle from
a pre-swinging angle shown in C3-1; FIG. C4-2 is a
top view of FIG. 4-1; and FIG. C4-3 is a sectional
view along A-A shown in FIG. C4-2;
FIG. C5-1 shows that the rotating element rotates
and the second stopping element abuts with the
swinging element, a rotating water outlet is posi-
tioned in a first propelling direction, and the pool
cleaner (generally) moves in an opposite direction
of the first propelling direction; FIG. C5-2 is a top
view of FIG. C5-1; and FIG. C5-3 is a sectional view
along A-A shown in FIG. C5-2;
FIG. C6-1 shows that one side of the pool cleaner is

obstructed, the swinging element is restored an an-
gle to the restored state (not fully restored), the sec-
ond stopping element detaches from the swinging
element, and the swinging element pre-swings an
angle due to a rotational force of the second stopping
element; FIG. C6-2 is a top view of FIG. C6-1; and
FIG. C6-3 is a sectional view along A-A shown in
FIG. C6-2;
FIG. C7-1 shows that the second stopping element
completely detaches from the swinging element, and
the pre-swinging action of the swinging element
caused by the second stopping element ends; FIG.
C7 is a top view of FIG. C7-1; and FIG. C7-3 is a
sectional view along A-A shown in FIG. C7-2;
FIG. C8-1 shows that the first stopping element starts
to abut with the swinging element; FIG. C8-2 is a top
view of FIG. C8-1; and FIG. C8-3 is a sectional view
along A-A shown in FIG. C8-2;
FIG. C9-1 shows that the first stopping element abuts
with the swinging element, the rotating water outlet
is positioned in a second propelling direction, and
the pool cleaner (generally) moves in an opposite
direction of the second propelling direction; FIG.
C9-2 is a top view of FIG. C9-1; and FIG. C9-3 is a
sectional view along A-A shown in FIG. C9-2;
FIG. 5 is a three-dimensional structural diagram of
the pool cleaner from the first perspective according
to an embodiment;
FIG. 6 shows that the first stopping element is about
to act on the swinging element so as to enable pre-
swinging according to an embodiment;
FIG. 7 is a schematic diagram showing a water flow
inside a mechanical direction change structure ac-
cording to an embodiment;
FIG. 8 shows that the second stopping element
changes from an abutment state to a pre-swinging
state according to an embodiment;
FIG. 9 shows that the second stopping element acts
on a second abutting portion and the swinging ele-
ment pre-swings according to an embodiment;
FIG. 10 shows that the second stopping element and
the second abutting portion detach from each other
according to an embodiment;
FIG. 11 is a sectioned view showing that a first stop-
ping element is in contact with a first abutting portion
according to Embodiment 2 of the present disclo-
sure;
FIG. 12 is a sectioned view showing that the first
stopping element detaches from the first abutting
portion according to Embodiment 2 of the present
disclosure;
FIG. 13 is a structural diagram showing that the first
stopping element is in contact with the first abutting
portion according to Embodiment 2 of the present
disclosure; and
FIG. 14 is a structural diagram showing that the first
stopping element slides over the first abutting portion
when it detaching from the first abutting portion ac-
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cording to Embodiment 2 of the present disclosure.

[0045] Reference Numerals:

01. rotating element; 011. water inlet; 012. flow chan-
nel; and 013. rotating water outlet;
02. stopping device; 021. first stopping element;
0211. upper stopping surface; 022. second stopping
element; and 0221. lower stopping surface;
03. swinging element; 031. swinging portion; 0311.
end; 032. abutting assembly; 0321. first abutting por-
tion; and 0322. second abutting portion;
041. first propelling direction; 042. second propelling
direction; 043. rotation axis; 044. swinging axis; 045.
swinging direction; and 046. rotation direction;
05. obstacle;
06. top shell; 061. diversion chamber; and 062. water
outlet;
07. rotating element; and 071. bearing;
08. power assembly; 081. motor; and 082. impeller;
and
090. pool cleaner body; 091. main water inlet; 092.
main flow channel; 093. main water outlet; 094. filter
structure; and 095. traveling wheel.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0046] A first aspect of an embodiment of the present
disclosure provides a mechanical direction change struc-
ture for a pool cleaner. As shown in FIGS. 1 to 4 and
FIGS. 5 to 14, the mechanical direction change structure
includes rotating element 01, at least one stopping device
02, and at least one swinging element 03. Driven by a
water flow, the rotating element 01 and the stopping de-
vice 02 rotate around a rotation axis. The swinging ele-
ment 03 swings according to A moving state of the pool
cleaner (specifically, an end of the swinging element 03
far away from swinging axis 044 swings towards a rear
of a moving direction). The moving state is logically de-
termined by whether the pool cleaner is obstructed (ob-
stacle 05). Therefore, it is reliable to "detect" the move-
ment state of a pool cleaner body based on the swinging
action of the swinging element 03.
[0047] When the pool cleaner is traveling, the swinging
element 03 swings backwards to a position due to a water
resistance. The swinging element can abut with the stop-
ping device 02 that rotates to the position (due to a com-
bined effect of a rotational force of the rotating element
01 and the water resistance on the swinging element 03,
the stopping device 02 abuts with the swinging element
03). Rotating water outlet 013 is positioned in first pro-
pelling direction 041, and the pool cleaner moves in an
opposite direction of the first propelling direction 041. If
the pool cleaner is obstructed, the water flows from a
water inlet of the rotating element 01, flows through mid-
dle flow channel 012, and flows out from the rotating wa-
ter outlet 013. When the water flows along the path, it
drives the rotating element 01 to rotate around rotation

axis 043, thereby driving the stopping device 02 to rotate
around the rotation axis 043. The power driving the ro-
tation of the rotating element 01 comes from the water
flow, so the filtered water discharged from the water outlet
of the pool cleaner can be utilized. Therefore, the me-
chanical direction change structure can be easily applied
to the pool cleaner without the need for additional power
to drive the rotation of the rotating element 01, greatly
simplifying the structure and reducing costs.
[0048] The swinging element 03 can only swing rela-
tive to the pool cleaner body around the swinging axis
044 (the swinging axis 044 can be an axis of a swinging
shaft that is fixed to the pool cleaner body), but it cannot
rotate. Thus, the swinging element 03 can reliably abut
with the stopping device 02, avoiding them from detach-
ing during abutment. The design avoids an excessive
water resistance on the swinging element 03 rotating rel-
ative to the pool cleaner body. An excessive resistance
will consume too much energy (especially reduce the en-
durance when a battery serves as a source of energy).
In addition, the design avoids an excessive water reac-
tion torque, thereby avoiding affecting the rotational con-
nection with the pool cleaner body. The design also
avoids the eccentric effect of an excessive torque chang-
ing with the rotation position. The change will cause un-
certainty in the moving direction of the pool cleaner, mak-
ing the pool cleaner unable to travel along the desired
path. In the present disclosure, the swinging element 03
swings rather than rotates relative to the pool cleaner
body 090, and its eccentric configuration enables the
controllable eccentric effect on the pool cleaner (the cir-
cumferential position of the swinging axis 044 is fixed,
and the eccentric effect always points towards the swing-
ing axis 044. To offset or partially offset the eccentric
effect, a counterweight can be added to a fixed position
on the other side of the eccentricity to balance or partially
balance the eccentric effect. Obviously, the swinging el-
ement 03 can rotate relative to the pool cleaner body
090, as the direction of the eccentric effect is uncertain,
so it is not realistic to compensate for it). The impact of
the eccentric effect on the moving direction of the pool
cleaner is relatively fixed, making it easy for the pool
cleaner to travel along the desired path.
[0049] If the blocking effect of the swinging element 03
is not considered, the rotating element 01 can continue
to rotate around the rotation axis 043 due to the water
flow. Especially, the water flow that causes the rotating
element 01 to rotate is located in the water flow path of
the pool cleaner, so the power drive of the pool cleaner
can be directly used, simplifying the structure and im-
proving operating efficiency.
[0050] In addition, swinging direction 045 of the swing-
ing element is shown by the arrow in FIG. 1, and rotation
direction 046 of the rotating element is shown in FIG. 1.
[0051] Based on this, the swinging element 03 can in-
termittently abut with and detach from the stopping de-
vice 02 according to the relative speed of water. In case
of abutment, the rotating water outlet 013 is positioned
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in the first propelling direction 041, and the pool cleaner
moves in the opposite direction of the first propelling di-
rection 041. When the pool cleaner is obstructed, the
stopping device 02 detaches from the swinging element
03. The rotating water outlet 013 rotates towards second
propelling direction 042 and is ultimately positioned in
the second propelling direction 042. Therefore, under the
reaction force of the water flow from the rotating water
outlet 013, the pool cleaner moves in an opposite direc-
tion of the second propelling direction 042.
[0052] In one of the ways in which the rotation of the
rotating element 01 is driven, water inlet 011, the middle
flow channel 012, and the rotating water outlet 013 are
sequentially communicated with each other inside the
rotating element 01 for the water flow to pass through.
The rotating element 01 is rotatably provided on the pool
cleaner body around the rotation axis 043. When the wa-
ter flows along the water inlet 011, the flow channel 012,
and the rotating water outlet 013, the rotating element 01
is driven to rotate through hydraulic coupling. The design
features a simple structure and fully utilizes the water
flow effect of the pool cleaner.
[0053] When the pool cleaner is obstructed, the rotat-
ing water outlet 013 is positioned in the second propelling
direction 042, which can be achieved through the follow-
ing two methods. In a method illustrated by the embod-
iment of the present disclosure, the rotating element 01
rotates to a position where another stopping device 02
abuts with the swinging element 03. In the other method,
the rotating element 01 rotates to a position where the
stopping device 02 abuts with another swinging element
03.
[0054] In addition, when the pool cleaner is obstructed,
due to the rotational force of the rotating element 01, the
stopping device 02 can overcome the abutment with the
swinging element 03. Thus, the stopping device 02 and
the swinging element 03 overcome the abutment state,
and the rotating element 01 rotates due to the rotational
force. In this way, the rotating element 01 rotates to the
position where another stopping device 02 abuts with the
swinging element 03. Alternatively, the rotating element
01 rotates to the position where the stopping device 02
abuts with another swinging element 03. In this way, the
rotating water outlet 013 rotates from the first propelling
direction 041 and is positioned in the second propelling
direction 042, thereby changing the propelling direction.
[0055] It should also be noted that the stopping device
02 and the rotating element 01 can be independent com-
ponents and can be fixed by a connecting element. Al-
ternatively, the stopping device 02 can be integrated with
the rotating element 01 and become part of the rotating
element 01.
[0056] It should also be noted that in a stationary state
underwater, the swinging element 03 can be restored to
remain vertical. The swinging element 03 can always be
subjected to a restoring force that causes it to swing ver-
tically. Due to the restoring force and the rotational force
of the stopping device 02, when the stopping device 02

abuts with the swinging element 03, the swinging element
remains stable, and when the stopping device detaches
from the swinging element, the swinging element can
always be compressed.
[0057] In a way of forming the restoring force, the
swinging element 03 is restored by a buoyancy. An ex-
tended arm with a buoyancy greater than gravity is pro-
vided on one side of the swinging axis 044. The buoyancy
restoration method does not require the intervention of
other parts and features a simple structure and reliable
restoration.
[0058] In a way of restoring through buoyancy, the
swinging element 03 is provided with end 0311 with a
density less than that of water. And/or, the swinging el-
ement 03 is provided with hollow end 0311. Of course,
other restoration structures can also be used, which will
not be listed one by one here.
[0059] In another way of forming the restoring force,
the swinging element 03 is restored by a counterweight
fixed below the swinging axis 044. Due to the counter-
weight fixed below the swinging axis 044, a center of
gravity of the swinging element 03 is located below the
swinging axis 044.
[0060] In yet another way of forming the restoring force,
an elastic restoring element such as a torsion spring is
provided between the swinging element 03 and the pool
cleaner body 090. When the elastic restoring element is
in a free state (without any force in the circumferential
direction), the swinging element 03 is vertical. When the
swinging element swings due to the rotational force of
the stopping device 02, the restoring element is com-
pressed or stretched in the circumferential direction to
form an elastic restoring force. When the stopping device
02 detaches from the swinging element 03, due to the
elastic restoring force, the swinging element 03 is re-
stored.
[0061] In addition, when the pool cleaner is obstructed,
the rotating element 01 drives the stopping device 02 to
rotate so as to push the swinging element 03 to pre-swing
an angle towards an obstructed side (a side where the
obstacle is located). Thus, the swinging element 03 gen-
erates a displacement component in the vertical direction
(vertical to the direction of a cleaning surface, i.e. vertical
to the direction of a surface on which the pool cleaner
moves, and the cleaning surface can be a pool bottom,
a pool wall or the obstacle, etc.). This provides a condition
for the advance (before abutment) interference in the ver-
tical direction between the swinging element 03 and the
stopping device 02, causing the swinging element 03 to
detach from the stopping device 02. Therefore:

As the rotating element 01 rotates, another stopping
device 02 abuts with the swinging element 03, en-
suring interference and abutment when another
stopping device 02 rotates to the swinging element
03. Alternatively,
As the rotating element 01 rotates, the stopping de-
vice 02 abuts with another swinging element 03, en-
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suring interference and abutment when the stopping
device 02 rotates to another swinging element 03.

[0062] The rotating water outlet 013 points towards the
second propelling direction 042. The design avoids the
situation that during an initial state (shown in FIG. C1-1,
FIG. C1-2, and FIG. C1-3), the rotating element 01 con-
tinues to spin, causing the stopping device 02 fail to in-
terfere and abut with the swinging element 03.
[0063] In the direction vertical to the cleaning surface,
the swinging element 03 can be blocked by the stopping
device 02. Structurally, the design allows the swinging
element 03 to interfere with the rotation of the stopping
device 02 (the rotating element 01) when it is restored.
[0064] Through the structural design, a rotational
torque of the rotating element 01 is greater than a restor-
ing torque of the swinging element 03. After the stopping
device 02 is interfered by the swinging element 03, the
rotating element 01 can overcome the blocking (due to
the water resistance, a resistance caused by the restor-
ing force, and a friction force caused by swinging, etc.)
of the swinging element 03. A part of the swinging ele-
ment 03 located above the swinging axis 044 swings to-
wards the obstructed side, causing the stopping device
to detach from the blocking of the swinging element.
Meanwhile, a pre-swinging angle is formed to prepare
for the next abutment between the stopping device 02
and the swinging element 03.
[0065] When the pool cleaner is obstructed, there are
two stopping devices 02 in the case when the rotating
element 01 rotates to the position where another stopping
device 02 abuts with the swinging element 03. The two
stopping devices 02 are symmetrically distributed on op-
posite sides of the rotation axis 043 and are fixed to the
rotating element 01. Alternatively, the two stopping de-
vices 02 are integrally formed.
[0066] When there are two stopping devices 02 and
one swinging element 03, an angle between the swinging
axis 044 and the first propelling direction 041 and an an-
gle between the swinging axis 044 and the second pro-
pelling direction 042 are close to 90° (such as 90°645°).
The swinging axis 044 is not parallel to the first propelling
direction 041 and the second propelling direction 042 so
as to ensure that the swinging element 03 swings due to
the water resistance.
[0067] In a specific structure of the swinging element
03, the swinging element 03 extends radially along the
swinging axis 044 to form swinging portion 031 and ex-
tends along the swinging axis 044 to form abutting as-
sembly 032. The swinging portion 031 is located above
the swinging axis 044, and the abutting assembly 032 is
located on a side facing the stopping device 02. The abut-
ting assembly 032 can abut with the stopping device 02.
The swinging portion 031 is subjected to the water re-
sistance. When the swinging portion takes buoyancy as
the restoring force, the buoyancy of the swinging portion
031 is greater than its own gravity, allowing it to be re-
stored. The abutting assembly 032 functions in interact-

ing with the stopping device 02.
[0068] In a specific structure of the two stopping de-
vices 02, the stopping device includes first stopping ele-
ment 021 and second stopping element 022 that are ar-
ranged above and below. In the direction of the rotation
axis, the first stopping element 021 and the second stop-
ping element 022 maintain a clearance for the stopping
device 02 to pass through, allowing the stopping device
02 and the swinging element 03 to freely pass through
when they detach from each other.
[0069] In a specific structure of the abutting assembly
032, the abutting assembly is provided with first abutting
portion 0321 abutting with the first stopping element 021
and second abutting portion 0322 abutting with the sec-
ond stopping element 022.
[0070] When the pool cleaner is moving, the first abut-
ting portion 0321 abuts with the first stopping element
021, and the second abutting portion 0322 abuts with the
second stopping element 022. The rotating water outlet
013 is positioned in the first propelling direction 041 and
the second propelling direction 042 through the abutment
between the first stopping element 021 and the first abut-
ting portion 0321 as well as the abutment between the
second stopping element 022 and the second abutting
portion 0322. The first stopping element 021 pushes the
first abutting portion 0321, and the second stopping ele-
ment 022 pushes the second abutting assembly, thereby
achieving the above-mentioned pre-swinging an angle.
[0071] Regarding the settings of the first abutting por-
tion 0321 and the first stopping element 021, the first
abutting portion 0321 faces an opposite direction of the
rotation direction 046 of the rotating element 01, and a
side of the first stopping element 021 facing the rotation
direction 046 of the rotating element 01 forms upper stop-
ping surface 0211 that abuts with the first abutting portion
0321. The first abutting portion 0321 faces the upper
stopping surface 0211 (the first abutting portion 0321 fac-
es the opposite direction of the rotation direction of the
rotating element 01, and the upper stopping surface 0211
faces the rotation direction of the rotating element 01). If
the rotation direction 046 of the rotating element 01 driven
by the water flow is a single direction, then the first abut-
ting portion 0321 and the upper stopping surface 0211
are formed on one side (in the circumferential direction
of the rotating element 01). If the rotation direction 046
of the rotating element 01 driven by the water flow is
bidirectional, then the first abutting portion 0321 and the
upper stopping surface 0211 are formed on two sides (in
the circumferential direction of the rotating element 01).
The design is applicable to a situation where the rotating
element 01 is rotatable in two directions. Of course, as
can be seen from the figure, it is easy to form the upper
stopping surface 0211 on the two sides of the first stop-
ping element 021. However, the size of the first abutting
portion 0321 in a transverse direction is limited, so the
first abutting portion 0321 cannot be directly formed on
the two sides. In this case, it is necessary to appropriately
increase the transverse (in the rotation direction 046 of
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the rotating element 01) size of the first abutting portion
0321. The improved structure is not shown in the figure.
[0072] In addition, the second abutting portion 0322
faces the opposite direction of the rotation direction 046
of the rotating element 01, and a side of the second stop-
ping element 022 facing the rotation direction 046 of the
rotating element 01 forms lower stopping surface 0221
that abuts with a lower abutting plane. The first abutting
portion 0321 and the lower stopping surface 0221 can
be formed on a single or two sides. The structure and
function of the second abutting portion and the second
stopping element are the same as those of the first abut-
ting portion 0321 and the first stopping element 021, and
will not be repeated herein.
[0073] In addition, the first abutting portion 0321, the
upper stopping surface 0211, the second abutting portion
0322, and the lower stopping surface 0221 are all flat. In
the abutment state, the first abutting portion 0321 coin-
cides with the upper stopping surface 0211, and the sec-
ond abutting portion 0322 coincides with the lower stop-
ping surface 0221, ensuring abutting stability. In the proc-
ess of pre-swinging, the first stopping element 021 can
slide along a slope direction of the upper stopping surface
0211, and the second stopping element 022 can slide
along a slope direction of the lower stopping surface
0221, ensuring smooth pre-swinging.
[0074] It should also be noted that during restoration,
an angle between the first abutting portion 0321 and a
plane where traveling wheel 095 is located is equal to an
angle between the second abutting portion 0322 and the
plane where the traveling wheel 095 is located. The
swinging portion 031 is vertical to the cleaning surface,
and the first abutting portion 0321 and the second abut-
ting portion 0322 are symmetrical about the cleaning sur-
face. Through the symmetrical structure, the first stop-
ping element 021 exerts a top-down effect on the swing-
ing element 03, and the second stopping element 022
exerts a bottom-up effect on the swinging element 03,
ensuring consistency between the abutting and pre-
swinging actions and smooth operation.
[0075] It should also be noted that a free end of the
swinging portion 031 is a flat structure that extends along
a surface vertical to the moving direction. Through the
flat structure of the free end, the swinging element 03
deflects due to the water resistance. The swinging ele-
ment 03 is subjected to a great water resistance that
maintains the same level at the rotational force of the
rotating element 01, avoiding minor external factors
(such as bumps) caused by an excessive deviation. The
design avoids failure of abutment, pre-swinging, and de-
tachment, ensuring reliable operation.
[0076] In the embodiment of the present disclosure,
the mechanical direction change structure may further
include top shell 06. The top shell 06 is located outside
the rotating element 01 and forms diversion chamber
061. The top shell 06 is provided with water outlets 062
that are communicated with the diversion chamber 061.
The water outlets 062 are respectively located in propel-

ling directions pointed at by the rotating water outlet 013.
The swinging axis 044 does not coincide with a connect-
ing line between any water outlets 062, such that when
the swinging element 03 is pushed forward in any pro-
pelling direction, it can swing due to the water resistance.
[0077] There are three or more water outlets 062. The
traveling wheel 095 of the pool cleaner is a universal
wheel. Correspondingly, the rotating water outlet 013 can
also be positioned to a third propelling direction, ..., and
an N-th propelling direction. Through the universal wheel,
the pool cleaner can be adjusted to a rolling state based
on the positioning direction of the rotating water outlet
013, such that the pool cleaner can travel in no less than
three directions.
[0078] This embodiment illustrates two water outlets
062 that are symmetrically arranged on two sides of the
rotation axis. The two water outlets 062 correspond to
the first propelling direction 041 and the second propel-
ling direction 042 respectively, allowing the pool cleaner
to travel in two directions.
[0079] The water outlet 062 extends in a direction ver-
tical to the rotation axis. The reaction force of the water
flowing out of the water outlet 062 passes through the
rotation axis. A propelling force of the pool cleaner does
not deviate from the rotation axis (center of the pool
cleaner), avoiding problems such as weakened propel-
ling force and uncertain moving direction caused by ec-
centric propelling, and ensuring propelling efficiency.
[0080] It should also be noted that the swinging axis
044 is parallel or approximately parallel to an axis of the
traveling wheel 095 of the pool cleaner (the swinging axis
044 and the axis of the traveling wheel 095 can maintain
a relatively small angle, such as 15°, to ensure smooth
abutment, pre-swinging, and detachment). Therefore,
under certain other conditions (relative speed of water
and the fixed structure of the free end of the swinging
portion 031), the swinging element 03 can swing due to
a small water resistance, making it sensitive to changes
in the water resistance. The design ensures the sensi-
tivity and reliability of movement (the swinging portion
031 swings backwards in the moving state, is restored
due to a reduced water resistance in the obstructed state,
and swings after a direction change in the moving state).
[0081] In a mounting method of the stopping device
02, the top shell 06 is provided with a mounting hole, and
the rotating element 01 passes through the mounting
hole and is fixed to the stopping device 02. In order to
achieve a small rotational resistance and a long lifespan
of the rotating element 01, bearing 071 is provided in the
mounting hole. The rotating element 01 and/or the stop-
ping device 02 are rotatably provided on the top shell 06
through the bearing 071. Of course, in order to achieve
convenience in mounting and disassembly, the rotating
element 01 protrudes upwards through the mounting hole
and is coaxially fixedly connected to the rotating element
07. The first stopping element 021 and the second stop-
ping element 022 are respectively formed on the opposite
sides of the rotation axis of the rotating element 07. The
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rotating element 07, the first stopping element 021, and
the second stopping element 022 are integrally formed,
for example, by injection molding.
[0082] The water flow is driven by power assembly 08.
The power assembly 08 includes motor 081 and impeller
082 that are sequentially connected in a transmission
manner. The impeller 082 is centrifugal impeller 082, and
the impeller 082 is provided in the flow channel 012. An
axis of the impeller 082 is coaxial with a direction of the
water inlet 011 of the flow channel 012. The motor 081
is connected to a power supply (which can be a recharge-
able battery provided on the pool cleaner body or a power
supply provided outside the pool cleaner body 090) via
a cable to drive the impeller 082 to rotate. The rotation
of the impeller 082 causes the water to flow in the follow-
ing order: outside of the rotating element 01, the water
inlet 011, the flow channel 012, and the rotating water
outlet 013. During the flow process, the rotating element
01 outside the flow channel 012 is driven to rotate by
hydraulic coupling.
[0083] In addition, in order to facilitate the rotation of
the rotating element 01 through the flow process of water,
the rotating element 01 (the flow channel 012) is a snail
shell structure.
[0084] Finally, in order to clearly and completely illus-
trate the direction change process of an embodiment of
the mechanical direction change structure, FIG. C1-1
shows that the pool cleaner is stationary on the cleaning
surface and the rotating element has not started to rotate,
where the swinging element is in a restored state, and
the stopping device detaches from the swinging element,
allowing the rotating element to rotate freely; FIG. C1-2
is a top view of FIG. C1-1; and FIG. C1-3 is a sectional
view along A-A shown in FIG. C2-1.
[0085] FIG. C2-1 shows that the rotating element ro-
tates until the start of a pre-swinging (triggered by the
first stopping element) action, where the swinging ele-
ment is in the restored state; FIG. C2-2 is a top view of
FIG. C2-1; and FIG. C2-3 is a sectional view along A-A
shown in FIG. C2-2.
[0086] FIG. C3-1 shows that the rotating element ro-
tates until the end of the pre-swinging (triggered by the
first stopping element) action, where the pre-swinging
action of the swinging element (in the rotation direction
of the rotating element) an angle ends; FIG. C3-2 is a
top view of FIG. C3-1; and FIG. C3-3 is a sectional view
along A-A shown in FIG. C2-2.
[0087] FIG. C4-1 shows that the rotating element ro-
tates until the start of the abutment between the second
stopping element and the swinging element, where the
swinging element is restored a small angle from the pre-
swinging angle shown in C3-1; FIG. C4-2 is a top view
of FIG. 4-1; and FIG. C4-3 is a sectional view along A-A
shown in FIG. C4-2.
[0088] FIG. C5-1 shows that the rotating element ro-
tates and the second stopping element abuts with the
swinging element, the rotating water outlet is positioned
in the first propelling direction, and the pool cleaner (gen-

erally) moves in the opposite direction of the first propel-
ling direction; FIG. C5-2 is a top view of FIG. C5-1; and
FIG. C5-3 is a sectional view along A-A shown in FIG.
C5-2.
[0089] FIG. C6-1 shows that one side of the pool clean-
er is obstructed, the swinging element is restored an an-
gle to the restored state (not fully restored), the second
stopping element detaches from the swinging element,
and the swinging element pre-swings an angle due to
the rotational force of the second stopping element; FIG.
C6-2 is a top view of FIG. C6-1; and FIG. C6-3 is a sec-
tional view along A-A shown in FIG. C6-2.
[0090] FIG. C7-1 shows that the second stopping ele-
ment completely detaches from the swinging element,
and the pre-swinging action of the swinging element
caused by the second stopping element ends; FIG. C7
is a top view of FIG. C7-1; and FIG. C7-3 is a sectional
view along A-A shown in FIG. C7-2.
[0091] FIG. C8-1 shows that the first stopping element
starts to abut with the swinging element; FIG. C8-2 is a
top view of FIG. C8-1; and FIG. C8-3 is a sectional view
along A-A shown in FIG. C8-2.
[0092] FIG. C9-1 shows that the first stopping element
abuts with the swinging element, the rotating water outlet
is positioned in the second propelling direction, and the
pool cleaner (generally) moves in the opposite direction
of the second propelling direction; FIG. C9-2 is a top view
of FIG. C9-1; and FIG. C9-3 is a sectional view along A-
A shown in FIG. C9-2.
[0093] A second aspect of the embodiment of the
present disclosure provides a pool cleaner, including the
mechanical direction change structure described in any
one of the above paragraphs, and the following compo-
nents that are sequentially communicated: main water
inlet 091, main flow channel 092, main water outlet 093,
filter structure 094, and the power assembly 08. The pow-
er assembly 08 causes the rotating element 01 to rotate
and it is the power assembly 08 of the pool cleaner.
[0094] The main water outlet 093 is communicated with
the water inlet. The power assembly 08 causes the water
to flow sequentially along the main water inlet 091, the
main flow channel 092, the main water outlet 093, the
water inlet 011, the water channel 012, and the rotating
water outlet 013. The filter structure 094 is provided be-
tween the main flow channel 092 and the water inlet 011
to block and store a dirt in the water.
[0095] Finally, when the pool cleaner is obstructed, the
pool cleaner comes to a standstill or decreases to a speed
close to 0. The pool cleaner with the above mechanical
cleaning structure is suitable for a direction change sce-
nario where the pool cleaner is stationary in an obstructed
state (the propelling force is less than an obstruction force
exerted by the obstacle, such as when the obstacle is a
pool wall, the large obstacle makes it impossible to propel
the pool cleaner). It is also suitable for a direct change
scenario where the pool cleaner decreases to a speed
close to 0 in an obstructed state (the propelling force is
greater than an initial resistance of the obstacle, the ob-
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stacle is propelled from a stationary state, the pool clean-
er decelerates, and the swinging element 03 is restored).
[0096] A second way to drive the rotation of the rotating
element 01 is magnetic coupling. The impeller 082 is pro-
vided with a first magnetic component, and the rotating
element 01 is provided with a second magnetic compo-
nent. The motor 081 drives the impeller 082 to rotate.
Through the magnetic interaction between the first mag-
netic component and the second magnetic component,
the impeller 082 drives the rotating element 01 to rotate.
Of course, a combination of hydraulic coupling and mag-
netic coupling can also be used.
[0097] Embodiments of the present disclosure are de-
scribed in detail above, but the contents are only pre-
ferred embodiments of the present disclosure and cannot
be considered as limiting the scope of embodiments of
the present disclosure. Any equivalent modifications, im-
provements, etc. made within the application scope of
the present disclosure should fall within the protection
scope of the present disclosure.

Claims

1. A mechanical direction change structure for a pool
cleaner, comprising:

a rotating element, comprising a water inlet, a
middle flow channel, and a rotating water outlet
that are sequentially communicated for water to
flow through, wherein the rotating element is ro-
tatable around a rotation axis and provided on
a pool cleaner body;
at least one stopping device, rotatable relative
to the pool cleaner body; and
at least one swinging element, swingable
around a swinging axis and provided on the pool
cleaner body;
wherein, when the pool cleaner is moving, the
stopping device abuts with the swinging ele-
ment, and the rotating water outlet is positioned
in a first propelling direction; and
when the pool cleaner is obstructed, the stop-
ping device detaches from the swinging ele-
ment, and the rotating water outlet rotates to-
wards a second propelling direction.

2. The mechanical direction change structure accord-
ing to claim 1, wherein when the pool cleaner is ob-
structed,

the rotating element rotates to a position where
another stopping device abuts with the swinging
element; or
the rotating element rotates to a position where
the stopping device abuts with another swinging
element.

3. The mechanical direction change structure accord-
ing to claim 1 or 2, wherein when the pool cleaner is
obstructed, the stopping device is able to overcome
the abutment with the swinging element, due to a
rotational force of the rotating element.

4. The mechanical direction change structure accord-
ing to claim 3, wherein the stopping device is fixed
to the rotating element or formed on the rotating el-
ement.

5. The mechanical direction change structure accord-
ing to claim 3, wherein in a stationary state under-
water, the swinging element is able to be restored
to remain vertical.

6. The mechanical direction change structure accord-
ing to claim 5, wherein the swinging element is re-
stored by a buoyancy.

7. The mechanical direction change structure accord-
ing to claim 5, wherein the swinging element is re-
stored by a counterweight fixed below the swinging
axis.

8. The mechanical direction change structure accord-
ing to claim 6, wherein

the swinging element is provided with an end
with a density less than a density of water; and/or
the swinging element is provided with a hollow
end.

9. The mechanical direction change structure accord-
ing to claim 5, wherein an elastic restoring element
is provided between the swinging element and the
pool cleaner body.

10. The mechanical direction change structure accord-
ing to claim 5, wherein when the pool cleaner is ob-
structed, the rotating element drives the stopping de-
vice to rotate, making the swinging element swing
an angle towards an obstructed side and detach from
the stopping device, such that:

as the rotating element rotates, another stop-
ping device abuts with the swinging element; or
as the rotating element rotates, the stopping de-
vice abuts with another swinging element; and
the rotating water outlet points towards the sec-
ond propelling direction.

11. The mechanical direction change structure accord-
ing to claim 10, wherein the swinging element is able
to be blocked by the stopping device; and
a rotational torque of the rotating element is greater
than a restoring torque of the swinging element, such
that the rotating element is able to overcome the
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blocking of the swinging element, causing a part of
the swinging element located above the swinging
axis to swing towards the obstructed side.

12. The mechanical direction change structure accord-
ing to claim 11, wherein when the pool cleaner is
obstructed, the rotating element rotates to a position
where another stopping device abuts with the swing-
ing element; and
there are two stopping devices; the two stopping de-
vices are symmetrically distributed on opposite sides
of the rotation axis and are fixed to the rotating ele-
ment; or the two stopping devices are integrally
formed.

13. The mechanical direction change structure accord-
ing to claim 12, wherein there is one swinging ele-
ment; and an angle between the swinging axis and
the first propelling direction and an angle between
the swinging axis and the second propelling direction
are close to 90°.

14. The mechanical direction change structure accord-
ing to claim 13, wherein the swinging element ex-
tends radially along the swinging axis to form a
swinging portion and extends along the swinging ax-
is to form an abutting assembly; the swinging portion
is located above the swinging axis, and the abutting
assembly is located on a side facing the stopping
device; and the abutting assembly is able to abut
with the stopping device.

15. The mechanical direction change structure accord-
ing to claim 14, wherein the two stopping devices
each comprise a first stopping element and a second
stopping element that are arranged above and be-
low; and the first stopping element and the second
stopping element maintain a clearance in a direction
of the rotation axis for the stopping device to pass
through;

the abutting assembly is provided with a first
abutting portion for abutting with the first stop-
ping element and a second abutting portion for
abutting with the second stopping element;
when the pool cleaner is moving, the first abut-
ting portion abuts with the first stopping element;
and
the second abutting portion abuts with the sec-
ond stopping element.

16. The mechanical direction change structure accord-
ing to claim 15, wherein the first abutting portion fac-
es an opposite direction of a rotation direction of the
rotating element, and a side of the first stopping el-
ement facing the rotation direction of the rotating el-
ement forms an upper stopping surface that abuts
with the first abutting portion.

17. The mechanical direction change structure accord-
ing to claim 16, wherein the second abutting portion
faces the opposite direction of the rotation direction
of the rotating element, and a side of the second
stopping element facing the rotation direction of the
rotating element forms a lower stopping surface that
abuts with a lower abutting plane.

18. The mechanical direction change structure accord-
ing to claim 17, wherein the first abutting portion, the
upper stopping surface, the second abutting portion,
and the lower stopping surface are all flat.

19. The mechanical direction change structure accord-
ing to claim 18, wherein during restoration, an angle
between the first abutting portion and a plane where
a traveling wheel is located is equal to an angle be-
tween the second abutting portion and the plane
where the traveling wheel is located.

20. The mechanical direction change structure accord-
ing to claim 14, wherein a free end of the swinging
portion is a flat structure that extends along a surface
vertical to a moving direction.

21. The mechanical direction change structure accord-
ing to claim 10, wherein the mechanical direction
change structure further comprises a top shell; the
top shell is located outside the rotating element and
forms a diversion chamber; the top shell is provided
with water outlets that are communicated with the
diversion chamber; the water outlets are respectively
located in propelling directions pointed at by the ro-
tating water outlet; and the swinging axis does not
coincide with a connecting line between any water
outlets.

22. The mechanical direction change structure accord-
ing to claim 21, wherein there are three or more water
outlets; and the traveling wheel of the pool cleaner
is a universal wheel.

23. The mechanical direction change structure accord-
ing to claim 21, wherein there are two water outlets
symmetrically arranged on two sides of the rotation
axis.

24. The mechanical direction change structure accord-
ing to claim 23, wherein the water outlets extend in
a direction vertical to the rotation axis.

25. The mechanical direction change structure accord-
ing to claim 24, wherein the swinging axis is parallel
or approximately parallel to an axis of the traveling
wheel of the pool cleaner.

26. The mechanical direction change structure accord-
ing to claim 21, wherein the top shell is provided with
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a mounting hole; and the rotating element passes
through the mounting hole and is fixed to the stopping
device.

27. The mechanical direction change structure accord-
ing to claim 26, wherein a bearing is provided in the
mounting hole; and the rotating element and/or the
stopping device are rotatably provided on the top
shell through the bearing.

28. The mechanical direction change structure accord-
ing to claim 1, wherein the mechanical direction
change structure further comprises a power assem-
bly for causing the water to flow.

29. The mechanical direction change structure accord-
ing to claim 28, wherein an impeller provided in the
flow channel is a centrifugal impeller; and an axis of
the impeller is coaxial with a direction of the water
inlet of the flow channel.

30. The mechanical direction change structure accord-
ing to claim 29, wherein the flow channel is a snail
shell structure.

31. A pool cleaner, comprising:

the mechanical direction change structure ac-
cording to any one of claims 1 to 30;
a main water inlet, a main flow channel, and a
main water outlet that are sequentially commu-
nicated, wherein the main water outlet is com-
municated with the water inlet;
the power assembly, configured to cause the
water to flow sequentially along the main water
inlet, the main flow channel, the main water out-
let, the water inlet, the water channel, and the
rotating water outlet; and
a filter structure, provided between the main flow
channel and the water inlet to block and store a
dirt in the water.

32. The pool cleaner according to claim 31, wherein
when the pool cleaner is obstructed, the pool cleaner
comes to a standstill or decelerates to a speed close
to 0.
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